Grey mullet (Mugil cephalus) is an economically important fish species in Taiwan 17 mariculture industry. Moreover, grey mullet are common hosts of a bacterial infection by 18 Lactococcus garvieae. However, until now the information related to the immune system of grey 19 mullet is unclear. Therefore, to understand the molecular basis underlying the host immune 20 response to L. garvieae infection, Illumina HiSeq TM 2000 was used to analyse the head kidney 21 and spleen transcriptome of infected grey mullet. De novo assembly of paired-end reads yielded 22 55,203 unigenes. Comparative analysis of the expression profiles between bacterial challenge 23 fish and control fish identified a total of 7,192 from head kidney and 7,280 in spleen 24 differentially expressed genes (P < 0.05), including 4,211 upregulated genes and 2,981 25 downregulated genes in head kidney, while in spleen 3,598 genes were upregulated and 3,682 26 downregulated. A significant enrichment analysis of these differentially expressed genes (DEG) 27 in spleen and head kidney revealed major immune-related pathways, including complement and 28 coagulation cascades, Toll-like receptor signalling, and antigen processing and presentation. 29 Moreover, selected DEGs were validated using qPCR. Altogether, the results obtained on 30 immune-related genes may allow for a better understanding of immunity in grey mullet to 31 Lactococcus garvieae, carrying out detailed functional analysis of these genes and developing 32 strategies for efficient immune protection against infections in grey mullet. 33 35 36
'replication recombination and modification' (1,812, 6.74%), followed by 'transcription' (1743, 152 6.48%) and 'translation, ribosomal structure, and biogenesis' (1720, 6.40%). 168 While, immune system showed the second largest in organismal system categories.
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A total of 929 DEG in head kidney were annotated into signal transduction pathway 170 terms with 26 sub-pathway (S 
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Differently expressed genes with absolute value of fold changes >2 were selected from the 205 immune-related category from head kidney and spleen and presented in Table 2 . Eventhough 206 most of the selected genes could be found in other category, the genes related to hematopoietic 207 cell lineage, cytokine cytokine receptor interactions, complement system, antigen processing and 208 presentation, toll like receptor signalling pathway, T cell receptor signalling pathway were 209 shown and discussed. We also identified immune-related gene sequences that were up-regulated 210 from DEG in grey mullet (S Table 4 ), and evaluated their homology with those from other fish 211 species using the NCBI database. The selected genes were related to pathways including, cytokine-cytokine receptor interaction, 214 toll-like receptor signalling (TLR), complement system and antigen processing and presentation.
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Levels of expression for the above mentioned target genes isolated from spleen and head kidney • First information on the immune related gene on grey mullet.
• Lack of IL-8 during infection might reduce the recruitment of neutrophil.
• Upregulation of MHCI indicates an intracellular phase of L. garvieae.
• Upregulation of pro and anti-inflammatory cytokines indicates the activation of inflammation.
